Protectorate after conservation; among these eight species represent new records, five for moss flora of Sinai and three for Egypt. Two species belong to Pohlia, three each to Ptychostomum and Entosthodon. Notes on climate, habitats, reproductive organs and fruiting of the examined species are given.
Introduction
Saint Katherine Protectorate is an Egyptian national park in Saint Katherine region. It encloses most of the mountainous area of central South Sinai, including the country's highest mountain, Gebel Katherine (2641m, above sea level). It was declared as a protected area in 1988 by the Egyptian Authorities and was recognized by the IUCN due to its immense biological and cultural interest. It contains about 44% of Egypt's endemic flora, including mosses and a very high proportion of Egypt's endemic fauna. The Protectorate forms one element of a system of five protected areas, which collectively represent the diversity of marine coastal and terrestrial ecosystems and their contained biodiversity of South Sinai (Guenther et al., 2005) .
Saint Katherine is the coolest area in Sinai and Egypt as a whole owing to its high elevation. The low elevation wadis and surrounding borders of the Protectorate are warmer. Saint Katherine is characterized by arid climate. Most of the precipitation in Saint Katherine occurs during autumn, winter and spring. Considerable precipitation occurs of convective rains, which are very local in extent and irregular in occurrence (i.e. that in one year the rainfall may reach to 100 mm and in another it may be just 10 mm). Rainfall is sporadic but usually falls between October and May, major flash floods (due to heavy rainfall) can occur after torrential rain (Gilbert et al., 2010) .
Mosses represent an important element, which plays an essential role in ecosystem. In spite of the previous bryofloral exploration efforts, Egyptian conservation areas have not been explored enough. Till now only five out of 30 protectorate areas were explored bryofloristically namely, Gebel Elba Natural protected Area (Arnell 1963 , Imam and Ghabbour 1972 & Abou Salama 2000 , Saint katherine National Park (Abou Salama 2001(, Natural Siwa Protected Area (Refai, 2001) , El-Wahat El-Bahreya (Refai et al.,2002) and El Omayed Protected Area (El-Saadawi et al.,2013) . Some protectorates were expected to have moss taxa but when visited by Abou Salama, one of the authors, i.e. (Saloga and Ghazal Islands, Wadi El Rayan in 1995) and (Wadi El-Gemal /Hamata in 2012) no mosses were detected. Moreover, during our first excursion to Saint Katherine and Abu Galum protectorates in 4/11/2009 to gather material for the present study, no mosses were found in Abu Galum Protectorate.
It is not surprising that this relatively small area of Southern Sinai, which is very rich in its flora of vascular plants, but its moss flora is generally scattered due to unsuitable dry conditions. As a result of identification difficulties, in some previous studies few species have been described as new while many other are not indeterminate (Abou -Salama, 1985 -Salama, & 1991 Mansi, 1988) . Therefore, further studies and explorations are needed for this protectorate. In addition, the impact of conservation on the Saint Katherine Protectorate bryoflora makes its study a necessity.
This study aims at updating our knowledge about the bryoflora of Saint Katherine protected area. Moreover, it will help in evaluation and development of this area as a protectorate regarding the bryoflora point of view, taking the conservation status (according to available data) of recorded species into consideration.
Study area and Materials
The Saint Katherine region (Map 1) is situated in the southern Sinai and is part of the upper Sinai massif (Danin, 1983) . It is located between 33° 30΄ to 34° 30΄ E Longitude, and 28° 50΄ to 29° 50΄ N Latitude. Elevation ranges from 1300 to 2600 m. It extends over 4,250 km² of South Sinai, making it the largest protectorate in Egypt. It has a variety of landform types: slopes, terraces, gorges, ridges, plains, and wadis (Moustafa & Klopatek, 1995) .
Five excursions were set out covering the period from November 2009 to July 2012. Seventy moss samples were collected from five wadis located in and around Saint Katherine city namely, Wadi El-Arbaeen, Wadi Teffaha, Wadi Tala'a, Wadi Telah and Wadi El-Tala'a El-Kebera (Map 2). Most gatherings were collected from relatively dry places and some others from moist places.
Specimens were examined, sectioned according to Abou Salama (1985) and Wilson (1990) . The studied specimens were identified by being matched with the pre-identified Egyptian moss specimens from different phytogeographrical territories of Egypt. In addition, using moss floras of the different countries of the world. Adaptation to diverse habitats was taken into consideration in determining precise identification. Detailed information about all collected samples is available on herbarium packets kept at the Herbarium of the Suez Canal University (SCU-I, proposed abbreviation), Ismailia, Faculty of Science, Botany Department. 
Results
The study of the seventy collected samples yielded 21 species. These species belong to nine genera, five families and four orders, as listed below. Division: Bryophyta (Musci) Class : Bryopsida 
Discussion
The largest family, in Saint Katherine Protectorate is Bryaceae (38.2%) being represented by eight species within two genera. Pottiaceae was come second (28.5%), being represented by six species in four genera. Out of the nine reported genera the largest were: Ptychostomum (5 species), Entosthodon (4 species), Bryum (3 species), followed by Didymodon, Tortula and Pohlia (2 species each), while three genera; Eucladium, Grimmia and Weissia were represented by one species each.
Grimmia anodon had the highest percentage of occurrence of all recorded species in the study area, followed by Tortula inermis. Wadi Telah is characterized by high diversity due to the presence of 17 species out of 21 recorded species, followed by Wadi El-Tala'a Elkebera (6 species). This shows that wadi Telah represents the main center of diversity of the moss bryoflora in the mountainous region in South Sinai, which is the richest of the studied wadis by water.
No species were found as pure samples and five species were found in pure and mixed samples representing the most common element of the flora. 16 species were recorded only in mixed samples and includes rare and common species.
Only four out of 21 studied species were fruiting. These are: Tortula inermis, Weissia controversa, Entosthodon durieui and Entosthodon pulchellus. The only species having axillary gemmae was Bryum argenteum and five species carried rhizoidal gemmae namely; Tortula inermis, Entosthodon durieui, Bryum argenteum, Ptychostomum rubens and Ptychostomum imbricatulum.
The floral similarity is largest between species of the study area and the Cairo region (Cai). There are seven species common to both areas, followed by Western Mediterranean coastal land (Mm) (sharing six species). On the other hand, elements of similarity between the moss floras of the other parts of Egypt (Nile Faiyum, Nile Valley, Isthmic Desert and Gebel Elba) and that of Sinai are quite few (El-Saadawi et al., 2003) .
There are more elements of similarity between the species recorded in this study and the bryoflora of some neighboring countries. Spain, Greece and Sicily have the largest of shared species (21). Followed by Canary Islands and Serbia sharing 20 species. Corsica, Morocco and Slovenia sharing 19 species. On the other hand, the least similarity was Andorra sharing with 6 species. (Ros et al., 2013) . 
